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(54) Injector for liquid medicine 

(57) An injector for liquid medicine comprises a cy- 
lindrical body(1 ), first and second gasket (2,3) contained 
in a lumen of cylindrical body(1 ). The cylindrical body(1 ) 
is provided with a fluid inlet (1 3) and a fluid outlet(1 4) in 
opposite sides of the cylindrical body (1 ) with respect to 
the longitudinal axis thereof. Second gasket(3) is 
spaced from the first gasket(2) to form a fluid chamber 
(4) between them. The first gasket(2) is adapted to be 



moved by sliding along the inner wall of the cylindrical 
body (1) from a first position to the distal end (11) of 
cylindrical body (1) via a second position. The fluid inlet 
(13) is opened at a position closer to the distal end (11) 
of the cylindrical body (1) than the outlet (14) is. The first 
gasket (2) is stopped at a second position where the fluid 
chamber(4) is communicated with the fluid outlet (14) 
but prevented from fluid-communication with the fluid in- 
let(13). 



Fig. 1 
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Description 

[0001] The present invention relates to an injector for 
liquid medicine and, more particularly, an injector which 
enables to continually administer a little dose of a liquid 
medicine after priming. The injector of the present in- 
vention is useful for administration of an additional med- 
icine in midstream of administration of one medicine and 
for administration of a medicine which may cause infec- 
tion of an operator during mixed administration of differ- 
ent medicines such as antitumor agents. 

BACKGROUND ART 

[0002] When perfonning administration of a liquid 

medicine with an infusion set or a catheter, it is frequent- 
ly necessary to administer another medicine in mid- 
stream of administration. Such operations are required, 
for example, in administration of contrast media, hor- 
mone preparations, peptide preparations, antitumor 
agents, vitamin preparations, etc. This is generally done 
using a prefilled syringe, i.e., asyringewith a liquid med- 
icine previously charged therein. 
[0003] So far, such mixed administration has been 
carried out using a three-way stopcock or a Y-shaped 
tube to change over route of administration. 
[0004] However, use of the three-way stopcock or Y- 
shaped tube may cause leakage of the charged medi- 
cine at the time of connection of the prefilled syringe or 
priming operation. In particular, in case of medicines 
such as antitumor agents which are high in carcinogen, 
the leakage of such a medici ne may causes health prob- 
lems of the operator. Further, the administration of a little 
dose of expensive medicine is difficult to operate and 
makes it difficult to perfonn effective administration 
since the medicine may be diluted with other medicine. 
In addition, there is a problem such that the medicine is 
remained in route of administration. 
[0005] It is therefore an object of the present invention 
to provide an injector for liquid medicine which is easy 
to operate, makes it possible to continually administer 
a little dose of a liquid medicine different from a first liq- 
uid medicine during administration of the first liquid med- 
icine. 

[0006] According to one aspect of the present inven- 
tion, there is provided an injector for liquid medicine 
comprising: 

a cylindrical body having an opening at each end 
thereof and provided with a fluid inlet and a fluid out- 
let in opposite sides of the cylindrical body with re- 
spect to the longitudinal axis thereof, said Inlet and 
outlet being respectively communicated wrth a lu- 
men of the cylindrical body, said inlet being located 
at a position closer to the distal end of the cylindrical 
body than the fluid outlet is; and 
first and second gaskets f luid-tightly and slidably ar- 
ranged in the lumen of said cylindrical body and 



adapted to be moved along an inner wall of said cy- 
lindrical body, said first and second gaskets being 
spaced from one another to form a fluid chamber 
between them, said fluid chamber being filled with 

5 a liquid medicine; 

said first gasket being slidable from a first position 
where the fluid inlet and outlet are communicated 
with one another, to a distal end of the cylindrical 
body via a second position where said fluid cham- 

10 ber is prevented from fluid-communication with the 
fluid inlet but communicated with the fluid outlet to 
inject the liquid medicine in the fluid chamber 
through the fluid outlet. 

15 [0007] The first gasket has sealing portions adjacent 
to each end thereof and is provided with a flow path in 
a central portion thereof. The fluid inlet and outlet are 
communicated with one another through the flow path 
at the first position. The cylindrical body may be provid- 
20 ed with means for stopping the sliding movement of the 
first gasket at the second position. In this case, the sec- 
ond gasket may have sealing portions on each end 
thereof and is provided with a flow path between the 
sealing portions to allow the user to inject the medicine 
25 through the fluid inlet after administration of the medi- 
cine contained in thef luid chamber. In that case, the sec- 
ond gasket should allow the fluid inlet of the cylindrical 
body to be communicated with the fluid outlet through 
the flow path thereof when the first gasket is moved to 
30 the distal end of cylindrical body along with the second 
gasket. The flow path may be in the form of a circum- 
ferential groove or channel formed between sealing por- 
tions or in the form of a through-hole passing through 
the gasket. 

35 [0008] Thecylindricalbody may be provided at a prox- 
imal end thereof with a plunger for pushing the second 
gasket toward the distal end of the cylindrical body. The 
stop means may be plural ribs extending from the posi- 
tion adapted to be engaged with the first gasket to the 
40 distal end of the cylindrical body along the inner wall of 
the cylindrical body. 

[0009] In a preferred embodiment of the present in- 
vention, the first gasket has sealing portions adjacent to 
each end thereof and a flow path formed between the 
45 sealing portions. The first gasket Is adapted to be moved 
from a first position where it allows the fluid inlet of the 
cylindrical body to be communicated with the fluid outlet 
through the flow path. At least one of the proximal end 
of first gasket and the distal end of the second gasket 
50 may be provided with a cylindrical protrusion having an 
outer diameter smaller than an innerdiameter of the cy- 
lindrical body and being protruded into the fluid cham- 
ber, so that the first gasket and/or second gasket allows 
the fluid inlet to be communicated with the fluid outlet 
55 through an annular gap formed between the cylindrical 
body and the protrusion when the first gasket is moved 
to the distal end of cylindrical body. The flow path may 
be in the form of a circumferential groove or channel 
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formed between sealing portions or in the form of a 
through-inole passing through the gasket perpendicular 
to the gasket. The cylindrical body may be provided at 
a proximal end thereof with a plunger for pushing the 
second gasket toward the distal end of the cylindrical 
body. 

[0010] In another embodiment of the present inven- 
tion, the injector further includes a third gasket located 
between the first and second gaskets. The third gasket 
is brought into contact with the proximal end of the first 
gasket but spaced from the second gasket to form a fluid 
chamber between them, At least one of the proximal end 
of first gasket and the distal end of the third gasket is 
provided with a cylindrical protrusion having an outer di- 
ameter smaller than an inner diameter of the cylindrical 
body and being protruded into the fluid chamber. Simi- 
larly, at least one of the proximal end of third gasket and 
the distal end of the second gasket is provided with a 
cylindrical protrusion having an outer diameter smaller 
than an inner diameter of the cylindrical body and being 
protruded into the fluid chamber. 
[0011] When the first gasket is present in the first po- 
sition, the first and third gaskets allow the fluid inlet to 
be fluid-communicated with the fluid outlet through the 
annular gap formed between the protrusions thereof 
and the inner wall of the cylindrical body. When the first 
gasket is moved to the distal end of the cylindrical body, 
the second gasket is in contactwith the third gasket and 
the second and third gaskets allow the fluid inlet to be 
communicated with the fluid outlet through the annular 
gap formed between the protrusions thereof and the in- 
ner wall of the cylindrical body. 
[0012] The injector of the present invention can be 
used in combination with a syringe for injection of con- 
trast media for myocardial scintigraphy into a vein, orfor 
infusion of hormone preparation into a dialysis circuitfor 
treatment of renal anemia, orfor administration of pep- 
tide preparations for treatment of osteoporosis, or ad- 
ministration of antitumor agents, or the like. Further, the 
injector of the present Invention can be used, in combi- 
nation with infusion solution bag or bottle connected 
thereto with tubing, for administration of vitamin prepa- 
ration just before infusion of a high-calorie infusion so- 
lution to prevent Maillard reaction. 
[0013] The present invention will become more fully 
understood from the detailed description given herein- 
below and the accompanying drawings which are given 
by way of illustration only, and thus are not limitative of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Fig. 1 is a longitudinal section illustrating an embod- 
iment of an Injector of the present invention; 
Figs. 2 through 5 Illustrate sequential steps of op- 
eration of the injector shown in Fig. 1 ; 



Fig. 6 is a longitudinal section illustrating another 
embodiment of an injector of the present invention; 
Figs. 7 through 9 illustrate sequential steps of op- 
eration of the injector shown in Fig. 6; 
5 Fig. 10 is a longitudinal section illustrating another 
embodiment of an injector of the present invention; 
Figs. 11 through 13 illustrate sequential steps of op- 
eration of the injector shown in Fig. 10; 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] As illustrated in Fig. 1, 6 and 10, an injector of 
the present invention generally comprises a cylindrical 
body 1 , a first gasket 2 contained in a lumen of the cy- 
lindrical body 1 and arranged on the side of the distal 
end thereof, and a second gasket 3 contained in the lu- 
men of the cylindrical body 1 and arranged on the side 
of the proximal end thereof. The cylindrical body 1 is pro- 
vided with a fluid inlet 1 3 and a fluid outlet 1 4 in opposite 
sides of the cylindrical body 1 with respect to the longi- 
tudinal axis thereof. The second gasket 3 is spaced from 
the first gasket 2 to form a fluid chamber 4 between 
them, which is filled with a liquid medicine. The first gas- 
ket 2 is adapted to be moved by sliding along the Inner 
wall of the cylindrical body 1 from a first position to a 
distal end of the cylindrical body 1 via a second position, 
At the first position, the first gasket 2 allows the fluid inlet 
13 to be fluid-communicated with the fluid outlet 14 
through the flow path 22 provided in the first gasket 2. 
At the second position, the first gasket 2 allows the fluid 
chamber 4 to be prevented from fluid-communication 
with the fluid inlet 13 but to be fluid-communicated with 
the fluid outlet 14. The fluid inlet 1 3 is open to the lumen 
of the cylindrical body 1 at a position closerto the distal 
end 11 of the cylindrical body 1 than the fluid outlet 14 
is. When the first gasket 2 is moved to the second po- 
sition where the fluid chamber 4 Is communicated with 
the fluid outlet 14 but prevented from fluid-communica- 
tion with the fluid inlet 13, the liquid medicine in the fluid 
chamber 4 is discharged through the fluid outlet 14. 
[001 6] Referring now to Fig, 1 , the liquid medicine in- 
jector of the first embodiment of the present invention 
comprises the cylindrical body 1 and the first and second 
gaskets 2, 3 arranged therein. The cylindrical body 1 is 
provided with the fluid inlet 1 3 and the fluid outlet 1 4 in 
opposite sides of the cylindrical body 1 with respect to 
the longitudinal axis thereof. The second gasket 3 is 
spaced from the first gasket 2 to form the fluid chamber 
4 between them. The first gasket 2 is provided with the 
flow path 22 in a central part thereof and is movablefrom 
the first position where the flow path 22 allows the fluid 
inlet 13 to be communicated with the fluid outlet 14, to 
the distal end 11 of the cylindrical body 1 . The fluid inlet 
13 is open to the lumen of the cylindrical body 1 at a 
position closerto the distal end 1 1 of the cylindrical body 
11 than the flu id outlet 14 is. The first gasket 2 is adapted 
to be stopped at the second position where the fluid 
chamber 4 is communicated with the fluid outlet 14 and 
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but not flu id -communicated with the fluid inlet 13. 
[0017] The cylindrical body 1 is opened at both ends 
11 and 12 and provided with the fluid inlet 13 and the 
fluid outlet 14 in opposite sides of the cylindrical body 1 
with respect to the longitudinal axis thereof. The fluid 
inlet 13 is open to the lumen of the cylindrical body 1 at 
a position which is closer to the distal end of the cylin- 
drical body 1 than the fluid outlet 14 is. Two gaskets 2 
and 3 are liquid-tightly arranged in the lumen of the cy- 
lindrical body 1 and are slidable along the lumen of the 
cylindrical body 1 . A space formed between the first and 
second gaskets 2 and 3 serves as a fluid chamber 4, 
which is filled with a liquid medicine. 
[001 8] The first gasket 2 on the side of the distal end 
11 of the cylindrical body 1 has sealing portions 21 ad- 
jacent to the end surfaces thereof and is provided with 
a flow path 22 at the central portion thereof. The flow 
path 22 may be in the form of a circumferential groove 
or channel 22 formed between sealing portions 21 or in 
the form of a through-hole (not shown) which crosses 
the first gasket 2. The first gasket 2 is movable from the 
first position where the fluid inlet 13 of the cylindrical 
body 1 is communicated with outlet 14 through the flow 
path 22, to the distal end 1 1 of cylindrical body 1 . At the 
distal end 11 of the cylindrical body 1 there is provided 
an annular projection 16 inwardly extending from the 
distal end 11 to prevent the first gasket 2 from being 
moved beyond the distal end 11. The first gasket 2, 
when being moved toward the distal end 1 1 of the cylin- 
drical body 1 , is adapted to be stopped at the second 
position where the fluid chamber 4 is communicated 
with the fluid outlet 1 4 and but prevented from fluid-com- 
munication with the fluid inlet 13. To this end, the cylin- 
drical body 1 is provided at the distal end thereof with 
means for stopping the first gasket 2. The stop means 
may be one or more longitudinal ribs 1 5 provided on the 
interior of the cylindrical body 1 and extending from the 
position being adapted to be engaged with the first gas- 
ket 2 to the distal end 11 , as shown in Fig. 1 . Alterna- 
tively, the stop means may be a stop member (not 
shown) removably fitted in the lumen of the cylindrical 
body 1 through the opening of the cylindrical body 1. For 
example, the stop member may be a cap-like member 
having a structure similar to that of a plunger 5 men- 
tioned below and having a fitting portion with an outer 
diameter smaller than that of the annular projection 16. 
[0019] The second gasket 3 on the side of the proxi- 
mal end 12 may be a gasket with no flow path. Prefer- 
ably, the second gasket 3 is a gasket having sealing por- 
tions 31 at both ends thereof and is provided with a flow 
path 32 at a central portion thereof to allow the user to 
inject a liquid medicine through the fluid inlet 13 after 
injection of the liquid medicine contained in the fluid 
chamber4. In this case, it is necessary to allow the fluid 
inlet 13 to be communicated with the fluid outlet 14 
through the flow path 32 of the second gasket 3 when 
the first gasket 2 is moved to the distal end 11 of the 
cylindrical body 1 under the condition that the first gas- 



ket 2 is brought into contact with the second gasket 3. 
[0020] The cylindrical body 1 may be provided at the 
proximal end thereof with a plunger 5 for pushing the 
second gasket 3 toward the distal end 11 . The plunger 

5 5 may be a cap-like member as illustrated in Fig. 1 . In 
this embodiment, the plunger 5 comprises a cylindrical 
engaging portion 51 slidably fitted on the outer wall of 
the cylindrical body 1 and a cylindrical protrusion 52 
adapted to come into contact with the second gasket 3. 

10 The plunger 5 is adapted to be moved from a position 
where an annular rib 511 of the engaging portion 51 en- 
gages with an annular groove 1 7 of the cylindrical body 
1 , to a position where an annular rib 51 1 of the engaging 
portion 51 engages with a stepped portion 1 8 of the cy- 

15 lindrical body 1 . 

[0021] Use of the medicine injector shown in Fig. 1 
will be explained below with reference to Figs. 2 to 5 
which illustrate a sequence of operation for injecting 
contrast media into a vein. 

20 [0022] There is prepared a liquid medicine injector I 
with af luid chamber 4 filled with a dose of contrast media 
(not illustrated). A needle, e.g., a winged catheter, is 
connected to the fluid outlet 14 of the injector I. At that 
time, the first gasket 2 is located at a first position where 

25 the flow path 22 allows the fluid inlet 13 to be commu- 
nicated with the fluid outlet 14. Then, the fluid inlet 13 
of the injector I is fitted with a tip 6 of a syringe S filled 
with a physiologic saline (not shown, herein after re- 
ferred to as "saline"), as illustrated In Fig. 2. By pressing 

30 a plunger 7 of the syringe S, the saline in the syringe S 
is ejected forcefully through the winged catheter via the 
fluid inlet 1 3, flow path 22 and fluid outlet 1 4, so that the 
flow channel for the contrast media is washed with the 
saline. This operation is called as "priming". 

35 [0023] After priming, the winged catheter is inserted 
in a vein of a patient. The plunger 5 of the injector I is 
then pressed to move the second gasket 3, fluid cham- 
ber 4 and first gasket 2 toward the distal end of the in- 
jector I and stopped at a second position where the flu id 

40 chamber 4 is communicated with the fluid outlet 1 4 but 
prevented from the fluid-communication with thefluid in- 
let 13. By further pressing the plunger 5, the contrast 
media in the fluid chamber 4 is injected through the 
winged catheter into the vein via the fluid outlet 1 4(see 

45 Fig. 3). When the fluid chamber 4 is emptied, the first 
and second gaskets 2 and 3 are brought into contact 
with one another and then moved together toward the 
distal end of the cylindrical body 1 until the first gasket 
2 is engaged with the annular projection 16. At that time, 

50 thefluid inlet 13 is communicated with thefluid outlet 14 
through the flow path 32 of the second gasket 3, as il- 
lustrated in Fig. 4. By pressing the plunger 7 of the sy- 
ringe S, the saline passes through thefluid inlet 13, flow 
path 22, fluid outlet 14 and winged catheters© that the 

55 contrast medium remained in the fluid outlet 1 4 and the 
winged catheter is injected into the vein (cf. Fig. 5). 
[0024] Referring now to Fig. 6, there is shown another 
embodiment of the liquid medicine injector which com- 
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prises a cylindrical body 1 and first and second gaskets 
2, 3 which are fluid-tightly and movably fitted into the 
cylindrical body 1 and spaced from one another to fonn 
a fluid channber 4 between them. 
[0025] The first and second gaskets 2, 3 are fluid- 
tightly and movably fitted into the cylindrical body 1 and 
spaced from one another to form a fluid chamber 4 be- 
tween them. 

[0026] The cylindrical body 1 is opened at both ends 
thereof and provided in opposite faces thereof with a flu- 
id inlet 13 and a fluid outlet 14 each having an opening 
communicated with an interior of the cylindrical body 1 
and an axis perpendicular to the longitudinal axis of the 
cylindrical body 1 . The fluid inlet 1 3 is open to the lumen 
of the cylindrical body 1 at a position closer to the distal 
end of the cylindrical body 1 than the fluid outlet 1 4 is, 
The first gasket 2 has a flow path 22 formed between 
the sealing portions 21, 23 and being movable from a 
first position where the fluid inlet 13 and outlet 14 are 
fluid-communicated through the flow path 22 to the dis- 
tal end 1 1 of the cylindrical body 1 . To the proximal end 
of the first gasket 2 and the distal end of the second 
gasket 3, there are provided respectively with a cylindri- 
cal protrusion 24, 33 having an outer diameter smaller 
than an inner diameter of the cylindrical body 1 . The fluid 
inlet 13 is open to the lumen of the cylindrical body 1 at 
a position closer to the distal end 11 of the cylindrical 
body 1 than the fluid outlet 14 is. When the first gasket 
is moved to the distal end 11 of the cylindrical body 1 , 
the fluid inlet 13 and outlet 14 are communicated with 
one another through the gaps between the inner wall of 
the cylindrical body 1 and the cylindrical protrusion 24, 
33. The cylindrical body 1 is further provided with an an- 
nular projection 16 at the distal end thereof to prevent 
the first gasket 13 from being moved beyond the distal 
end 11. 

[0027] The first gasket 2, which is located on the distal 
side of the cylindrical body 1 , is a disk-shaped member 
having sealing portions 21 , 23 adjacent to each end 
thereof and a flow path 22 fomned between the sealing 
portions 21 , 23. In this embodiment, the flow path 22 is 
an annular groove or channel formed in the circumfer- 
ence of the first gasket 2, but it maybe a linear hole (not 
shown) passing through the first gasket 2. The first gas- 
ket 2 is provided on the proximal end thereof with a cy- 
lindrical protrusion 24 having an outer diameter smaller 
than an inner diameter of the cylindrical body 1 . 
[0028] The first gasket 2 is adapted to be moved from 
a first position where it allows the fluid inlet 1 3 to be com- 
municated with the fluid outlet 1 4 through the flow path 
22, to the distal end 1 1 of cylindrical body 1 via a second 
position where the fluid chamber 4 is communicated 
with the fluid outlet 1 4 and but prevented from the fluid- 
communication with the fluid inlet 13. The first gasket 2 
is automatically stopped at the second position. 
[0029] The second gasket 3, which is located on the 
proximal side of the cylindrical body 1 , has a configura- 
tion similar to that of the first gasket 2 and has a cylin- 



drical protrusion 34 having an outer diameter smaller 
than an inner diameter of the cylindrical body 1 . In this 
embodiment, the cylindrical protrusions 24, 33 are pro- 
vided on both the first and second gaskets, but may be 
5 provided on either first gasket 2 or second gasket 3. 
Thus, one of the first and second gaskets is provided 
with a cylindrical protrusion 24 or 33, the other gasket 
may be a gasket with a conventional configuration. 
[0030] In order to facilitate the operation of the injec- 
tor, the cylindrical body 1 may be provided at its proximal 
end with a plunger 5 for pushing the second gasket 3 
toward the distal end 11. It is preferred to use a plunger 

5 in the form of a cap-like member as illustrated in Fig, 
6. The plunger 5 has a cylindrical engaging portion 51 
fitted on the outer wall of the cylindrical body 1 and a 
cylindrical protrusion 52 which comes into contact with 
the second gasket 3. The plunger 5 is movable from a 
first position where an annular rib 511 of the engaging 
portion 51 engages with an annular groove 1 7 of the cy- 
lindrical body 1 , to a second position where an annular 
rib 511 of the engaging portion 51 engages with a 
stepped portion 1 8 of the cylindrical body 1 . 
[0031] An example of howthe medicine injector of Fig. 

6 is used will be made with reference to Figs. 7 to 9 which 
illustrate a sequence of operation for injecting contrast 
media into a vein. 

[0032] Firstly, a needle, e.g., a winged catheter, is 
connected to the fluid outlet 14 of a liquid medicine in- 
jector I with a fluid chamber 4 filled with a dose of con- 
trast media (not illustrated). At that time, the first gasket 
2 is located at the first position where it allows the fluid 
inlet 13 to be communicated with the fluid outlet 14 
through the flow path 22. Then, the injector I is fitted with 
a syringe S containing saline, by fitting a tip 6 of the sy- 
ringe S in the fluid inlet 13 of the injector I, as illustrated 
in Fig. 2, By pressing a plunger 7 of the syringe S, the 
saline in the syringe S is ejected forcefully through the 
winged catheter via the fluid inlet 13, flow path 22 and 
fluid outlet 1 4, so that the whole length of the flow chan- 
nel for the contrast media is washed with the saline. 
[0033] After completing the above priming, the 
winged catheter is inserted in a vein of a patient. The 
plunger 5 of the injector I is then pressed to move the 
second gasket 3, fluid chamber 4 and first gasket 2 to- 
ward the distal end of the injector I until the first gasket 
2 isstopped atthe second position where thefluidcham- 
ber 4 is communicated with the fluid outlet 1 4 through a 
gap between the protrusion 24 and inner surface of the 
cylindrical body 1 but prevented from the fluid-commu- 
nication with the fluid inlet 13, as illustrated in Fig. 8. 
Thus, the contrast media in the fluid chamber 4 is inject- 
ed through the winged catheter into the vein by further 
pressing the plunger 5. As soon as the fluid chamber 4 
is emptied, the second gasket 3 is brought into contact 
with the first gasket 2 and then moved together toward 
the distal end 11 of the cylindrical body 1 until the first 
gasket 2 reaches to the distal end 11 of the cylindrical 
body 1 . At that time, the fluid inlet 13 is communicated 
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with the fluid outlet 1 4 through the gap between the cy- 
lindrical protrusion 24, 33 and the inner wall of the cy- 
lindrical body 1 , as illustrated in Fig. 9. By pressing the 
plunger 7 of the syringe S, the saline is injected into the 
vein through the fluid inlet 13, gap between the protru- 
sion 24 and innerwall of the cylindrical body 1 , fluid out- 
let 14 and winged catheter Thus, the contrast media 
present in the gap, the fluid outlet 14 and winged cath- 
eter is injected into the vein together with the saline. 
[0034] The liquid medicine injector shown in Fig. 10 
comprises a cylindrical body 1 and first, second and third 
gaskets 2, 3 and 9 which are fluid-tightly and movably 
fitted into cylindrical body 1 . The third gasket 9 located 
between the first and second gaskets 2 and 3 is brought 
into contact with the first gasket 2 but spaced from the 
second gasket 3 to form a fluid chamber 4 between the 
second gasket 2 and the third gasket 9. The first and 
second gaskets 2, 3 have the same configurations as 
those of embodiment of Fig. 6, while the third gasket 9 
is provided at each circular end with a cylindrical protru- 
sion 91 , 92 having a diameter smaller than the inner di- 
ameter of the cylindrical body 1 . Preferably, the diameter 
of cylindrical protrusion 91 , 92 is approximately equal to 
that of the cylindrical protrusions 24 and 33 of the first 
and second gaskets 2 and 3. 

[0035] The first gasket 2 is adapted to be moved to- 
gether with the third gasket 9 from a first position to the 
distal end 11 of cylindrical body 1 via a second position. 
At the first position, the first and third gaskets 2 and 9 
allow the fluid inlet 13 to be communicated with the fluid 
outlet 1 4 through the annular gaps formed between their 
protrusions 24, 91 and the inner wall of the cylindrical 
body 1 . At the second position, the third gasket 9 allows 
the fluid chamber 4 to be prevented from the fluid-com- 
munication with the fluid inlet 1 3 but communicated with 
the fluid outlet 1 4 through the annular gaps formed be- 
tween the protrusion 91 and the inner wall of the cylin- 
drical body 1 . 

[0036] The cylindrical body 1 is opened at both ends 
11, 12 thereof and provided in opposite faces thereof 
with a fluid inlet 1 3 and a fluid outlet 1 4 each having an 
opening communicated with a lumen of the cylindrical 
body 1 and an axis perpendicular to the longitudinal axis 
of the cylindrical body 1. Since the remaining parts of 
the injector are the same as that of the injector shown 
in Fig. 6, there would be no need to provide detailed de- 
scription thereof. 

[0037] An exampleofhowthe medicine injector of Fig. 
1 0 is used will be made with reference to Figs. 11 to 1 3 
which illustrate a sequence of operation for injecting 
contrast media into a vein. 

[0038] Firstly, a liquid medicine injector I with a fluid 
chamber 4 filled with a dose of contrast media (not illus- 
trated) is prepared and fitted with a needle, e.g., a 
winged catheter, by fitting it into the fluid outlet 1 4 there- 
of. At that time, the first gasket 2 is located at the first 
position where it allows the fluid inlet 13 to be commu- 
nicated with the fluid outlet 1 4 through the gaps formed 



between the protrusions 24, 91 and the innerwall of the 
cylindrical body 1 . Then, the injector I is fitted with a sy- 
ringe S containing saline, by fitting a tip 6 of the syringe 
S in the fluid inlet 13 of the injector I, as illustrated in Fig. 

5 1 1 . By pressing a plunger 7 of the syringe S, the saline 
in the syringe S is ejected forcefully through the winged 
catheter via the fluid inlet 13, gaps and outlet 14, so that 
the whole length of the flow channel for the contrast me- 
dia is washed with the saline. 

10 [0039] After completing the above priming operation, 
the winged catheter is inserted in a vein of a patient. The 
plunger 5 of the injector I is then pressed to move the 
second gasket3, fluid chamber4, third gasket 9 and first 
gasket 2 toward the distal end of the injector I until the 

^5 first gasket 2 is stopped at the second position where 
the fluid chamber 4 is communicated with the fluid outlet 
14 through the gap between the protrusion 92 and the 
inner surface of the cylindrical body 1 but prevented 
from the fluid-communication with the fluid inlet 13, as 

20 illustrated in Fig. 12. By further pressing the plunger 5 
under such a condition, the contrast media in the fluid 
chamber 4 is injected through the winged catheter into 
the vein. As soon as the fluid chamber 4 is emptied, the 
second gasket 3 is brought into contact with the third 

25 gasket 9 and then moved together with the first and third 
gaskets 2 and 9 toward the distal end 11 of the cylindrical 
body 1 until the first gasket 2 reaches to the distal end 
11 of the cylindrical body 1 . At that time, the fluid inlet 
13 is communicated with the fluid outlet 14 through the 

30 gaps between the cylindrical protrusion 92, 33 and the 
inner wall of the cylindrical body 1 , as illustrated in Fig. 
13. By pressing the plunger 7 of the syringe S, the saline 
is injected into the vein through the fluid inlet 13, gaps 
between the protrusion 92, 33 and innerwall of the cy- 

35 lindrical body 1, fluid outlet 14 and winged catheter. 
Thus, the contrast media present in the flow path be- 
tween the fluid outlet 1 4 and winged catheter is injected 
into the vein together with the saline. 
[0040] As will be understood from the above , since the 

40 administration mode can be changed only by simple 
pushing operation of the plunger, the injector of the 
present invention is easy to operate. Further, it is pos- 
sibleto administer different medicines sequentially. This 
is convenient for administration of a small dose of an 

45 expensive medicine. After administration of a first med- 
icine, the subsequent second medicine is scarcely 
mixed with the previous first medicine. Thus, there is no 
dilution of the subsequent medicine during administra- 
tion, which in turn makes it possible to perform effective 

50 administration. In addition, the expensive medicine re- 
mained in route of administration can be injected into 
the site by injecting the first inexpensive medicine there- 
after. This makes it possible to minimize loss of the ex- 
pensive medicine. 

55 
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6. The injector according to any one of preceding 
clainns 2 to 5, wlierein the cylindrical body is provid- 
ed at a proximal end thereof with a plungerfor push- 
ing the second gasl<et toward the distal end of the 

5 cylindrical body. 

7. The injector according to any one of preceding 
clainns 2 to 6, wherein said stop means is plural ribs 
extending from the position being adapted to be en- 

10 gaged with the first gasket to the distal end of the 
cylindrical body along the inner wall of the cylindri- 
cal body, 

8. The injector according to claim 1 , wherein said first 
15 gasket has sealing portions adjacent to each end 

thereof and is provided with a flow path between the 
sealing portions to allow the fluid inlet of the cylin- 
drical body to be communicated with the fluid outlet 
through the flow path when said first gasket is 

20 present at the first position, wherein at least one of 
the proximal end of first gasket and the distal end 
of the second gasket is provided with a cylindrical 
protrusion having an outer diameter smallerthan an 
inner diameter of the cylindrical body so that the first 

25 gasket and/or second gasket allows the fluid inlet 
to be communicated with the fluid outlet through an 
annular gap formed between the cylindrical body 
and the protrusion when the first gasket is moved 
to the distal end of cylindrical body. 

30 

9. The injector according to claim 8, wherein said flow 
path is a circumferential groove or channel formed 
between sealing portions. 



Claims 

1 . An injector for liquid medicines comprising: 

a cylindrical body having an opening at each 
end thereof and provided with a fluid Inlet and 
a fluid outlet in opposite sides of the cylindrical 
body with respect to the longitudinal axis there- 
of, said inlet and outlet being respectively com- 
municated with a lumen of the cylindrical body, 
said inlet being opened at a position closer to 
the distal end of the cylindrical body than the 
fluid outlet is; and 

first and second gaskets fluid-tightly and slida- 
bly arranged in the lumen of said cylindrical 
body and adapted to be moved along an inner 
wall of said cylindrical body, said first and sec- 
ond gaskets being spaced from one another to 
form a fluid chamber between them, said fluid 
chamber being filled with a liquid medicine; 
said first gasket being slidable from a first po- 
sition where the fluid inlet and outlet are com- 
municated with one another, to a distal end of 
the cylindrical body via a second position where 
said fluid chamber is prevented from fluid-com- 
munication with the fluid inlet but communicat- 
ed with the fluid outlet to inject the liquid medi- 
cine in the fluid chamber through the fluid out- 
let. 

2. The injector according to claim 1 , wherein said first 
gasket has sealing portions adjacent to each end 
thereof and is provided with a flow path in a central 
portion thereof, wherein said inlet and outlet are 
communicated with one another when said first 
gasket is present at the first position, and wherein 
said cylindrical body is provided with means for 
stopping the sliding movement of the first gasket at 
the second position. 

3. The injector accordingto claim 2, the second gasket 
has sealing portions on each end thereof and is pro- 
vided with a flow path between the sealing portions 
to allow the fluid inlet of the cylindrical body to be 
communicated with the fluid outlet through the flow 
path thereof when the first gasket is moved to the 
distal end of cylindrical body along with the second 
gasket. 

4. The injector according to claim 2 or 3, character- 
ized in tliat the flow path is a circumferential groove 
or channel formed between sealing portions. 

5. The injector according to claim 2 or 3, cliaracter- 
ized in tKiat the flow path is a through-hole formed 
between sealing portions and passing through the 
gasket. 



35 1 0. The injector according to claim 8, wherein said flow 

path is a through-hole formed between sealing por- 
tions and passing through the gasket. 

11. The injector according to any one of proceeding 
40 claims 8 to 1 0, wherein said cylindrical body is pro- 
vided at a proximal end thereof with a plunger for 
pushing the second gasket toward the distal end of 
the cylindrical body. 

45 12. The injector according to claim 1 , further including 
a th ird gasket located between the first and second 
gaskets, said third gasket being in contact with the 
proximal end of the first gasket but spaced from the 
second gasket to form a fluid chamber between 
50 them, at least one of the proximal end of first gasket 
and the distal end of the third gasket being provided 
with a cylindrical protrusion having an outer diame- 
ter smaller than an inner diameter of the cylindrical 
body and being protruded into the fluid chamber, 
55 said first and third gaskets being adapted to allow 
thefluid inletto be fluid-communicated with the fluid 
outlet through the ann ular gaps formed between the 
protrusions thereof and the inner wall of the cylin- 
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drical body when the first gasket is present in the 
first position, said second gasket being adapted to 
be brought into contact with the third gasket so that 
the second and third gaskets allow the fluid inlet to 
be communicated with the fluid outlet through the 
annular gaps formed between the protrusions 
thereof and the inner wall of the cylindrical body 
when said first gasket is moved to the distal end of 
the cylindrical body. 
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